operating through a system of hangers and levers. In a
later form, usually called a " cam brake," patented in 1876,
the segmental levers or cams are so hung that "during the
beginning of their stroke the touching point of their opera-
tive faces shall be below the line joining the centers of
curvature." By this arrangement, the segmental levers
give to the brake shoes a quick motion, or throw, to the
surfaces of the wheels, thus rapidly taking up the shoe
clearance before the application of full brake pressure. Pis-
ton travel was thus substantially reduced, speed of applica-
tion increased, and valuable space utilized to the best ad-
vantage. That cam brakes are now seldom seen is largely
due to change in number and arrangement of driving wheels
in modern locomotives.

Westinghouse was an early inventor in the brake-beam
field, and his contributions to this element of the art of
power braking were very valuable. The lack of strength
and rigidity in the brake rigging in general use in America
and the much more substantial and mechanical methods
employed in England for transmitting brake pressure to
the wheels led Westinghouse to design the pioneer metallic
brake beam patented in 1873. This was soon followed by
a wooden beam supported by metallic tension rods, giving
greater strength and rigidity than the ordinary wooden
beam, with less weight. Both of these came into general
use and contributed much to the efficiency of the brakes
in reducing the length of train stops.

The earliest form of hose coupling invented by Westing-
house was one of the elements of novelty that contributed
largely to the successful issue of the patent suit against
the Gardner & Ransom Brake Company mentioned earlier.
The special feature that distinguished this from any ordi-
nary coupling was the valve mechanism that closed auto*